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(57)  An automatic machine (1, 24, 25) for manufac-
turing or packing consumer products and having: a
processing line (5); a protection barrier (12) which sur-
rounds the processing line (5) and has at least one door
(13), which can assume a closed position or an open
position; a first safety sensor (14) which is designed to
detect whether the door (13) is in the closed position and
is provided with a mechanical interlock (15) which, when
it is activated, physically prevents the door (13) from
opening; a second safety sensor (16), which is different
and separate from the first safety sensor (14), is designed
to detect whether the door (13) is in the closed position

and is not provided with a mechanical interlock; and a
control unit (11) which is configured to allow the process-
ing line (5) to operate until reaching a nominal operating
speed, only when the first safety sensor (14) detects that
the door (13) is in the closed position and the mechanical
interlock (15) is active, and is configured to allow the
processing line (5) to operate in a test mode and only at
alimited operating speed, which is lower than the nominal
operating speed when the second safety sensor (16) de-
tects that the door (13) is in the closed position, regard-
less of the detection of the first safety sensor (14).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This Patent Application claims priority from Ital-
ian Patent Application No. 102021000028166 filed on
November 5, 2021.

TECHNICAL FIELD

[0002] The present invention relates to an automatic
machine for manufacturing or packing consumer prod-
ucts, in particular of the tobacco industry, and to a related
control method.

[0003] The present invention finds advantageous ap-
plication in the tobacco industry, to which the following
disclosure will refer without losing generality.

PRIOR ART

[0004] An automatic machine for manufacturing or
packing products of the tobacco industry comprises at
least one processing line which is formed by a plurality
of operating members and feeds and combines with one
another at least two different materials with which the
consumer products (for example, cigarettes, packets,
cartons, etc.) are made. An automatic machine also com-
prises a protection barrier that surrounds the processing
line and has the function of preventing an operator from
approaching the processing line while the processing line
is in operation. The protection barrier comprises a plu-
rality of doors that can assume a closed position or an
open position: while the processing line is in operation,
the doors must be strictly closed to ensure the integrity
of the protection barrier and therefore the doors can be
opened (for example to perform cleaning, maintenance,
replacementinterventions) only when the processing line
is stopped.

[0005] The safety regulations prescribe that each door
must be coupled to a corresponding safety sensor which
is designed to detect whether the door is in the closed
position; a control unit of the automatic machine is con-
figured to allow the operation of the processing line only
when each safety sensor detects that the corresponding
door is in the closed position. When a door is opened
while the processing line is in operation the control unit,
which is notified of the opening by the corresponding
safety sensor, immediately stops the processing line in
the shortest possible time. This manoeuvre (namely,
opening a door while the processing line is in operation)
should never be done as the correct procedure involves
firstly stopping the processing line and, only after the
processing line has been stopped, opening a door; how-
ever, the safety regulations rightly impose to also provide
for the case in which an operator opens a door when the
processing line is in operation (namely, at the wrong
time).

[0006] The processing line can normally reach a par-
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ticularly high operating speed (for example, of the order
of 400-800 products per minute) and therefore due to the
inevitable mechanical inertia, the stopping of the
processing line can take several seconds; consequently,
it would be possible for an operator who opens a door
while the processing line is in operation (namely, at the
wrong time) to touch part of the processing line while the
processing line is still in motion (even if in a rapid-stop
step). For this reason, the regulations enforce, when the
automatic machine is fastand therefore requires a certain
time to stop, using a safety sensor provided with a me-
chanical interlock which, when it is activated, physically
prevents the door from opening by holding the door in
the closed position; in this way, the risk of an operator
opening a door while the processing line is in operation
(namely, at the wrong time) is avoided.

[0007] Activation and deactivation of the mechanical
interlock are relatively long and laborious (also because
the mechanical interlock is designed to be safe, not to
be fast) and therefore when the automatic machine is in
the assembly or maintenance step the continuous need
to perform manual interventions on the processing line
interspersed with short actuations of the processing line
(or of part of the processing line) to test each time the
results of the manual interventions significantly increases
the time required to perform the assembly or mainte-
nance interventions.

[0008] The patent EP2352948B1 represents the clos-
est state of the art and describes a safety switch for gen-
erating a system enable signal based on the position of
a movable guard door that is used to safeguard a haz-
ardous area of a machine installation; namely, at least
part of the machine system can only be actuated when
the system enable signal is present.

DESCRIPTION OF THE INVENTION

[0009] The purpose of the present invention is to pro-
vide an automatic machine for manufacturing or packing
consumer products, in particular of the tobacco industry,
and a related control method, which allow to reduce the
time required to perform assembly or maintenance and
are, at the same time, easy and inexpensive to imple-
ment.

[0010] According to the presentinvention, an automat-
ic machine for manufacturing or packing consumer prod-
ucts, in particular of the tobacco industry, and a related
control method are provided, according to what is
claimed in the attached claims.

[0011] The claims describe preferred embodiments of
the present invention forming an integral part of the
present description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention will now be described
with reference to the attached drawings, which illustrate
a non-limiting embodiment thereof, wherein:



3 EP 4 177 509 A1 4

- Figure 1 is a schematic and front view of a packing
machine which manufactures rigid packets of ciga-
rettes and is made according to the present inven-
tion;

- Figure 2 is a schematic view of a protection barrier
of the packing machine of Figure 1;

- Figure 3 is a schematic view of a first door of the
packing machine of Figure 1;

- Figure 4 is a schematic view of a second door of the
packing machine of Figure 1, which is mounted al-
ternatively to the first door of Figure 3;

- Figure 5 is a schematic and front view of a double
machine for manufacturing filters made according to
the present invention; and

- Figure 6 is a perspective view of a packaging ma-
chine which manufactures single-dose cartridges for
electronic cigarettes and is made according to the
present invention.

PREFERRED EMBODIMENTS OF THE INVENTION

[0013] In Figure 1, number 1 denotes, as a whole, an
automatic packing machine for manufacturing a rigid
packet 2 of cigarettes, which comprises an outer contain-
er that is made of cardboard or rigid paperboard, is cup-
shaped, houses an inner wrap containing a group 3 of
cigarettes, and is provided with a hinged lid.

[0014] The automatic packing machine 1 comprises a
frame 4 which rests on the floor and supports a process-
ing line 5 along which the processing (namely, the pack-
ing) of the cigarettes is performed. The following are ar-
ranged along the processing line 5: a forming unit 6 in
which the groups 3 of cigarettes are formed in succes-
sion, a wrapping unit 7 in which a wrapping sheet (typi-
cally made of metallized paper) is folded around each
group 3 of cigarettes) to form the corresponding inner
wrap, and a wrapping unit 8 in which a blank (typically
made of cardboard and already provided with pre-weak-
ened folding lines) is folded around each inner wrap to
form the corresponding outer container provided with the
hinged lid. A feeding unit 9 is coupled to the wrapping
unit 7 which feeds the wrapping sheets in succession to
form the inner wraps, while a feeding unit 10 is coupled
to the wrapping unit 8 which feeds the blanks in succes-
sion to form the outer containers 2.

[0015] The automatic packing machine 1 comprises a
plurality of operating members (for example linear con-
veyors, rotating conveyors, gluing units, fixed folders,
mobile folders, control members, support heads, pulleys,
belts, pushers, pockets for groups 3 of cigarettes, elec-
tronic boards, electric motors, electric actuators, pneu-
matic valves ...), which are distributed along the process-
ing line 5 to form the processing line 5 (namely to form
the various units 6-10 of which the processing line 5 is
composed). In other words, the processing line 5 is pro-
vided with a plurality of operating members and feeds
and combines with one another the materials (cigarettes,
wrapping sheets, blanks of paper or paperboard, glues)
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used by the automatic packing machine 1 with which the
consumer products are manufactured, namely, to form
the packets 2 of cigarettes.

[0016] Furthermore, the automatic packing machine 1
comprises a control unit 11, which supervises the oper-
ation of the automatic packing machine 1 and therefore
of the processing line 5.

[0017] According to what is illustrated in Figure 2, the
automatic packing machine 1 comprises a protection bar-
rier 12 which surrounds the processing line 5 and com-
prises at least one door 13 which can assume a closed
position or an open position (in fact the protection barrier
12 generally comprises a plurality of doors 13 to ensure
wide accessibility to the production line 5 when the pro-
duction line 5 is stopped).

[0018] The automatic packing machine 1 comprises a
safety sensor 14 which is designed to detect whether the
door 13 is in the closed position and is provided with a
mechanical interlock 15 (schematically illustrated in Fig-
ure 3) which, when it is activated, physically prevents the
door 13 from opening by holding the door 13 in the closed
position.

[0019] The automatic packing machine 1 comprises
another safety sensor 16 which is different and separate
from the safety sensor 14, is designed to detect whether
the door 13 is in the closed position and is not provided
with a mechanical interlock.

[0020] The control unit 11 is configured to allow the
processing line 5 to operate (typically for the normal pro-
duction of consumer products) until reaching a nominal
operating speed (namely, a maximum operating speed)
only when the safety sensor 14 detects that the door 13
is in the closed position and the mechanical interlock 15
is active. In other words, it is possible to operate the
processing line 5 (typically for the normal production of
consumer products) even at high operating speeds
(therefore until reaching a nominal operating speed) only
when the safety sensor 14 signals that the door 13 is in
the closed position and, at the same time, the mechanical
interlock 15 is active.

[0021] Furthermore, the control unit 11 is configured
to allow the processing line 5 to operate in a test mode
and at a limited operating speed and (substantially) lower
than the nominal operating speed when the safety sensor
16 detects that the door 13 is in the closed position re-
gardless of what is detected by the safety sensor 14. In
other words, it is possible to operate the processing line
5in a test mode (namely, without actually producing any
product unless for testing purposes) and at a limited op-
erating speed (that is, substantially lower than the nom-
inal operating speed) when the safety sensor 16 detects
thatthe door 13isinthe closed position and without taking
into account what is detected by the safety sensor 14
(namely, without the mechanical interlock 15 necessarily
being active).

[0022] By way of example, the nominal operating
speed (namely, the maximum operating speed) of the
automatic packing machine 1 can be of the order of
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400-800 products per minute, while the limited operating
speed is lower than 20%, and preferably 10%. (or even
5%), of the nominal operating speed (namely, the limited
operating speed is lower than 40-80 products per
minute).

[0023] In this way, in the normal operation of the auto-
matic packing machine 1 (namely, when the automatic
packing machine 1 is used for the normal production of
consumer products) it is always necessary that the door
13 is in the closed position and, at the same time, the
mechanical interlock 15 is active. Whereas, during an
assembly or maintenance step it is possible to operate
the processing line 5 in a test mode and at a limited op-
erating speed and (significantly) lower than the nominal
operating speed even without activating the mechanical
interlock 15 (namely, only by placing the door 13 in the
closed position); in this way, the assembly or mainte-
nance step is faster as it is possible to perform manual
interventions on the processing line 5 interspersed with
short actuations of the processing line 5 (or part of the
processing line 5) to test each time the result of the man-
ual interventions without having to activate and deacti-
vate the mechanical interlock 15 every time.

[0024] For example, during the assembly or mainte-
nance step it is possible to quickly perform a reference
search operation (also known as a "homing" operation)
of the electric motors; during a reference search opera-
tion the control circuit moves the axis so as to read a
reference signal which identifies the position to be con-
sidered as the "zero" of the axis and on this point the
counters are reset, and, from that moment, the position
of the rotor will be known for the constant updating of the
movement relative to this "zero". Forexample, inthe case
of absence of an electrical signal, this reference is lost
and the system must rotate until it finds its end-stroke in
order to establish the exact point where it was set.
[0025] Itis important to underline that, without activat-
ing the mechanical interlock 15, it is possible to operate
the processing line 5 in a test mode and at a limited op-
erating speed and (substantially) lower than the nominal
operating speed; therefore in the event of sudden and
unexpected opening of the door 13 with the processing
line 5 in operation, the control unit 11 can, therefore,
promptly stop (namely, in a fraction of a second) the
processing line 5 (due to the fact that the processing line
5 operates at a limited operating speed and the mechan-
ical inertias are very low). Consequently, the safety of
the operators is always guaranteed because from the
opening of the door 13 to the complete stop of the
processing line 5, very little time passes (a fraction of a
second) that, in any case, an operator who opens the
door 13 (at the wrong time) does not have the physical
time to touch moving parts.

[0026] Accordingto a possible embodiment, the safety
sensor 16 has a higher coding level than a coding level
of the safety sensor 14; that is, the safety sensor 16 has
a high coding level (that is, it has the possibility of having
more than 1000 different encodings) while the safety sen-
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sor 14 has a low coding level (that s, it has the possibility
of having from 1 to 9 different encodings). In this embod-
iment, the control unit 11 is configured to allow the
processing line 5 to operate (for the production of the
consumer products) until reaching a nominal operating
speed only when the safety sensor 14 detects that the
door 13 is in the closed position and the mechanical in-
terlock 15is active and, simultaneously, the safety sensor
16 detects thatthe door 13 isin the closed position; name-
ly, the safety sensor 16 is used in combination with the
safety sensor 14 to simultaneously have both the guar-
antee (provided only by the safety sensor 14) of the ac-
tivation of the mechanical interlock 15, and the guarantee
(provided only by the safety sensor 16) of a high level of
coding. In this way, the safety sensor 14 can be less
expensive as it has a low level of coding.

[0027] Each safety sensor 14 or 16 always has two
parts that must be coupled: one part integral with the
frame 4 and the other part integral with the door 13; the
coding level of the safety sensor 14 or 16 denotes the
number of possible combinations between the two parts
of the safety sensor 14 or 16 and therefore the higher
the coding level the more difficult it is to find a part that
combines with the other part of the safety sensor 14 or 16.
[0028] The safety sensor 14, being provided with the
mechanical interlock 15, must necessarily provide for
physical contact between the part integral with the frame
4 and the other part integral with the door 13.

[0029] Accordingtoapreferred embodimentillustrated
in Figure 3, the safety sensor 16 is a contactless sensor
and comprises a reader device 17, which is mounted on
the frame 4 (or alternatively on the door 13) and a sig-
nalling body 18, which is mounted on the door 13 (or
alternatively on the frame 4) so as to face the reader
device 17 only when the door 13 is in the closed position.
The reader device 17 is active (and therefore is powered
by electrical energy) and is connected to the control unit
11, while the signalling body 18 is passive (namely, it is
completely devoid of electric power).

[0030] According to a possible embodiment illustrated
in Figures 3 and 4, in addition to the door 13, the auto-
matic packing machine 1 comprises a further door 19
which is different from the door 13 (namely, it has a dif-
ferent shape and/or dimensions than the door 13) and it
can be installed alternatively to the door 13 in a different
configuration of the automatic packing machine 1. Name-
ly, in a different configuration of the automatic packing
machine 1 where itis necessary to install other additional
components, the door 13 must be disassembled and re-
placed by the door 19.

[0031] The door 19 is designed to cooperate with the
safety sensor 14 (which has, as previously stated, a low
coding) but not with the safety sensor 16 (which has, as
previously stated, a high coding); consequently, a further
safety sensor 20 is provided which is different and sep-
arate from the safety sensor 14 and from the safety sen-
sor 16, is designed to detect whether the door 19 is in
the closed position, is not provided with a mechanical
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interlock and is read by the control unit 11 alternatively
to the safety sensor 16 only when the door 19 is installed
instead of the door 13. Namely, the control unit 11 uses
the safety sensor 20 alternatively to the safety sensor 16
when the door 19 is installed instead of the door 13. Pref-
erably, the safety sensor 20 (although being differentand
separate from the safety sensor 16) is structurally com-
pletely similar to the safety sensor 16.

[0032] According to a preferred embodiment, the safe-
ty sensor 16 is a contactless sensor and comprises a
reader device 17, which is mounted on the frame 4 (or
alternatively on the door 13) and a signalling body 18,
which is mounted on the door 13 (or alternatively on the
frame 4) so as to face the reader device 17 only when
the door 13 is in the closed position; similarly, the safety
sensor 16 is a contactless sensorand comprises areader
device 21, which is mounted on the frame 4 (or alterna-
tively on the door 19) and a signalling body 22, which is
mounted on the door 19 (or alternatively on the frame 4)
to be facing the reader device 21 only when the door 19
is in the closed position.

[0033] According to a preferred embodiment, the sig-
nalling body 22 of the safety sensor 20 is completely iden-
tical to the signalling body 18 of the safety sensor 16 and,
hence, has the exact same coding as the signalling body
18; namely, the two signalling bodies 18 and 22 of the
safety sensors 16 and 20 are perfectly identical and
therefore interchangeable with one another.

[0034] Accordingtoa preferred embodimentillustrated
in Figures 3 and 4, a reader device 17 and one single
signalling body 22 are mounted on the frame 4; conse-
quently, the door 13 supports the signalling body 18 while
the door 19 supports the reader device 21. In this em-
bodiment, an additional control unit 23 is also mounted
on the door 19 which communicates with the reader de-
vice 21 and communicates with the main control unit 11
(for example, in wireless mode).

[0035] In particular, in the embodiment illustrated in
Figures 3 and 4, the reader device 17 is mounted on the
frame 4, the signalling body 18 is mounted on the door
13, the reader device 21 is mounted on the door 19, and
the signalling body 22 is mounted on the frame 4. Instead,
according to an alternative embodiment not illustrated,
the reader device 17 is mounted on the door 13, the sig-
nalling body 18 is mounted on the frame 4, the reader
device 21 is mounted on the frame 4, and the signalling
body 22 is mounted on the door 19.

[0036] In Figure 5, number 24 denotes, as a whole, an
automatic double packaging machine for manufacturing
cigarette filters provided with a double processing line 5
along which the processing (production) of the filters is
performed. In other words, the processing line 5is formed
by a plurality of operating members and feeds and com-
bines with one another the materials (filtering material,
paper strips, glue, etc.) forming the filters made by the
automatic packaging machine 24. The automatic pack-
aging machine 24 could be provided with the protection
barrier 12 described above alternatively to the automatic
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packaging machine 1.

[0037] In Figure 6 number 25 denotes, as a whole, an
automatic packaging machine for manufacturing dispos-
able cartridges 26 for electronic cigarettes provided with
a multiple processing line 5 along which the processing
(production) of the disposable cartridges 26 is performed.
In other words, the processing line 5 is formed by a plu-
rality of operating members and feeds and combines with
one another the materials (casings, tobacco, filtering ma-
terial, locking rings ...) forming the disposable cartridges
26 made by the automatic packaging machine 25. The
automatic packaging machine 25 could be provided with
the protection barrier 12 described above alternatively to
the automatic packaging machine 1.

[0038] The embodiments described herein can be
combined with one another without departing from the
scope of the present invention.

[0039] The automatic machine 1 described above has
numerous advantages.

[0040] In the first place, the automatic machine 1 de-
scribed above allows an assembly or maintenance step
to be performed more rapidly in which manual interven-
tions are required on the processing line 5 interspersed
with short actuations of the processing line 5 (or part of
the processing line 5) to test each time the result of the
manual interventions.

[0041] Furthermore, the automatic machine 1 de-
scribed above is simple and inexpensive to produce, as
compared to a similar known automatic machine, it re-
quires only a few hardware modifications that require the
addition of commercial components of relatively modest
cost.

LIST OF THE REFERENCE NUMBERS OF THE FIG-
URES

[0042]

automatic machine
packet of cigarettes
group of cigarettes
frame

processing line
forming unit
wrapping unit
wrapping unit

9 feeding unit

10 feeding unit

11 control unit

12 protection barrier
13  door

14  safety sensor

15  mechanical interlock
16  safety sensor

17  reader device

18  signalling body

19  door

20 safety sensor

0N O WN =
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21 reader device

22 signalling body

23 control unit

24  automatic machine

25  automatic machine

26  disposable cartridges

Claims

1. An automatic machine (1, 24, 25) for manufacturing

or packing consumer products, in particular of the
tobacco industry; the automatic machine (1, 24, 25)
comprises:

at least one processing line (5), which is provid-
ed with a plurality of operating members and
feeds at least one material with which the con-
sumer products are manufactured;

a protection barrier (12), which surrounds the
processing line (5) and comprises at least one
first door (13), which can assume a closed po-
sition or an open position;

a first safety sensor (14), which is designed to
detect whether the first door (13) is in the closed
position and is provided with a mechanical in-
terlock (15), which, when it is activated, physi-
cally prevents the first door (13) from opening
by holding the first door (13) in the closed posi-
tion;

a control unit (11), which is configured to allow
the processing line (5) to operate until reaching
a nominal operating speed, only when the first
safety sensor (14) detects that the first door (13)
is in the closed position and the mechanical in-
terlock (15) is active; and

a second safety sensor (16), which is different
and separate from the first safety sensor (14),
is designed to detect whether the first door (13)
is in the closed position and is not provided with
a mechanical interlock;

the automatic machine (1, 24, 25) is character-
ized in that the control unit (11) is configured to
allow the processing line (5) to operate in a test
mode and only at a limited operating speed,
which s lower than the nominal operating speed,
when the second safety sensor (16) detects that
the first door (13) is in the closed position, re-
gardless of what is detected by the first safety
sensor (14).

The automatic machine (1, 24, 25) according to claim
1, wherein the control unit (11) is configured to allow
the processing line (5) to operate until reaching the
nominal operating speed, only when the first safety
sensor (14) detects that the first door (13) is in the
closed position and the mechanical interlock (15) is
active and, simultaneously, the second safety sen-
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sor (16) detects that the first door (13) is in the closed
position.

The automatic machine (1, 24, 25) according to claim
2, wherein the second safety sensor (16) has a high-
er coding level than a coding level of the first safety
sensor (14).

The automatic machine (1, 24, 25) according to claim
1, 2 or 3, wherein the second safety sensor (16) is
a contactless sensor and comprises a reader device
(17), which is mounted on a frame (4) or on the first
door (13), and a signalling body (18), which is mount-
ed on the first door (13) or on the frame (4) so as to
face the reader device (17) only when the first door
(13) is in the closed position.

The automatic machine (1, 24, 25) according to one
of the claims from 1 to 4 and comprising:

a second door (19), which can be installed al-
ternatively to the first door (13) in a different con-
figuration of the automatic machine (1, 24, 25)
and is designed to cooperate with the first safety
sensor (14), but not with the second safety sen-
sor (16); and

a third safety sensor (20), which is different and
separate from the first safety sensor (14), is de-
signed to detect whether the second door (19)
is in the closed position, is not provided with a
mechanical interlock and is read by the control
unit (11) alternatively to the second safety sen-
sor (16) only when the second door (19) is in-
stalled instead of the first door (13).

6. The automatic machine (1,24, 25)according to claim

5, wherein:

the second safety sensor (16) is a contactless
sensor and comprises a first reader device (17),
which is mounted on a frame (4) or on the first
door (13), and a first signalling body (18), which
is mounted on the first door (13) or on the frame
(4) so as to face the first reader device (17) only
when the first door (13) is in the closed position;
and

the second safety sensor (16) is a contactless
sensor and comprises a second reader device
(21), which is mounted on the frame (4) or on
the second door (19), and a second signalling
body (22), which is mounted on the second door
(19) or on the frame (4) so as to face the second
reader device (21) only when the second door
(19) is in the closed position.

7. The automatic machine (1,24, 25) according to claim

6, wherein the second signalling body (22) is com-
pletely identical to the first signalling body (18) and,
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hence, has the exact same coding as the first sig-
nalling body (18).

The automatic machine (1, 24, 25) according to claim
6 or 7, wherein one single reader device (17) and
one single signalling body (22) are mounted on the
frame (4).

The automatic machine (1, 24, 25) according to claim
8, wherein:

the first reader device (17) is mounted on the
frame (4);

the first signalling body (18) is mounted on the
first door (13) ;

the second reader device (21) is mounted on
the second door (19) ;

the second signalling body (22) is mounted on
the frame (4).

The automatic machine (1, 24, 25) according to claim
8, wherein:

the first reader device (17) is mounted on the
first door (13);

the first signalling body (18) is mounted on the
frame (4);

the second reader device (21) is mounted on
the frame (4);

the second signalling body (22) is mounted on
the second door (19) .

The automatic machine (1, 24, 25) according to one
of the claims from 1 to 10, wherein the limited oper-
ating speed is lower than 20%, and preferably 10%
of the nominal operating speed.

A method to control an automatic machine (1, 24,
25) for manufacturing or packing consumer prod-
ucts, in particular of the tobacco industry; the auto-
matic machine (1, 24, 25) comprises:

at least one processing line (5), which is provided
with a plurality of operating members and feeds at
least one material with which the consumer products
are manufactured; and a protection barrier (12),
which surrounds the processing line (5) and com-
prises at least one door (13), which can assume a
closed position or an open position; the control meth-
od comprises the steps of:

detecting whether the door (13) is in the closed
position by means of a first safety sensor (14),
which is provided with a mechanical interlock
(15), which, when it is activated, physically pre-
vents the first door (13) from opening by holding
the door (13) in the closed position;

allowing the processing line (5) to operate until
reaching a nominal operating speed, only when
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12

the first safety sensor (14) detects that the door
(13)is in the closed position and the mechanical
interlock (15) is active; and

detecting whether the door (13) is in the closed
position by means of a second safety sensor
(16), which is different and separate from the
first safety sensor (14) and is not provided with
a mechanical interlock;

the automatic machine (1, 24, 25) is character-
ized in that it comprises the further step of al-
lowing the processing line (5) to operate in a test
mode and only at a limited operating speed,
whichis lowerthan the nominal operating speed,
when the second safety sensor (16) detects that
the door (13)is in the closed position, regardless
of whatis detected by the first safety sensor (14).
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Fig. 3
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Fig. 5
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